m ■ * 



Table 1 



Network / Subnetwork 


ATM 


Virtual Path 


Virtual Channel 


SONET or SDH 


Path (Path in SDH) 


Line (M-Section in SDH) 


OTN 


Optical Channel 


Optical Multiple Section 



Figure 1 




Figure 4 




112 



Figure 2 




Figure 5 



Upper Layer 



AIS 

XT 



Upper Layer 



Lower Layer 



Lower Layer 



Figure 8 



Failure Information, 
Existence of Bypass 



Failure 
Information 



AIS 

Protection Switching Control 
(Protection Switching Inhibit Requirement) 



Upper Layer 


< 


> 


Lower 


Layer 



Upper Layer 



Protection Switching Control 



Failure Information, 
Existence of Bypass 



700 



Lower Layer 



Failure . — _ 
Information ^ 



Protection Switching Control 




CD 
CD 



CO 



CD 

CL 

CL 

ZD 



.2 S 
o o 

<D O 

2 £ 

CL CD 
O _c 

3 i 

CO CO 



CO 

E 
o 
m 
-♦— * 

o 

< 



E 

I- g 

o 8 

o 
X 



c 
o 

o 

CD 
-♦— » 

CD 

Q 

CD 

jg 
"c5 



CD 



CD 

o 



CD 

E 
i- 



o OT 

« CO 

2 8 

o .£ 

a> o 

| '1 

.T 5 CO 




c 

CD .O 

~ CD 

LL <*> 
Q 



C/5 

E 
o 



Figure 10 



Failure Information 



1/ 



700 



Failure 
Information 



AiS 

Protection Switching Control 
(Protection Switching Inhibit Requirement) 



Upper Layer 



Upper Layer 



Lower Layer 



Protection Switching Control 



Failure Information 



700 



Lower Layer 



Failure ■ — ^— 
Information ^ 



Protection Switching Control 



Figure 12 



if 700 

Failure 
Information 



AIS 

Protection Switching Control 
(Protection Switching Inhibit Requirement) 



Upper Layer 


k 
< 






Lower Layer 



Upper Layer 



700 



Lower Layer ^ 



Failure . — _ 
Information ^ 



Protection Switching Control 



Protection Switching Centre! 



LO 

CD 

ZJ 
CD 



CD 



<D 
CL 
CL 



c 

.2 « 

§ 8 

CD 
O g 
CO x: 
CO o 
CD -ti 

CO 



c 
o 



CO 
CO 



~ CD 

O O 

d) O 

2 Q= 

Q_ CD 

O j| 

CO CO 



CO 

E 
o 
o 
m 



o 
£ 

O 

2 



CO 

E 
o 
m 



o 

< 



CO 

< 
"O 

c 

CD 
CO 




CO 

E 
o 

LO 




3 




Disagreement 



Agreement 



Judge to do protection switching in lower layer. 



Judge the failure to be occurred between 
the apparatus in lower layer and one in 
upper layer. 



Collect bypass information for communication line 
in upper layer. 



Stop protection switching inhibit signal. 



Select which apparatus in upper or lower layer to 
do protection switching to achieve the state the 
maximum number of available communication 
lines in upper (Selection A). 



Start protection switching in upper layer. 



End 



If there are several states to achieve the Selection 
A, select the state with the minimum number of 
the protection switching (Selection B) 



without protection 
switching in lower layer, 




Failure 



Judge the protection switching to be 
occurred in upper layer. 



Stop protection switching inhibit signal. 



Start protection switching in upper layer. 



Stop protection switching inhibit signal. 



End 



Start protection switching in upper layer. 



End 



Figure 17 



700 




Figure 18 



Cooperation Protection Switch Decision Part 



Collect Failure Information 
in Lower Layer Part 



Compare Failure Information 
in Lower /Upper Layer Part 



Communication Line(W) 








in Lower Layer 




Available Communication Line(W) 


Failure Information Table 






Information Table 




No. 


W 








No. 


Available Line (W) 






1 


1 








1 


0 






2 


1 








2 


0 






3 


1 








3 


0 






4 


0 








4 


0 




Communication Line(P) 








in Lower Layer 




Available Communication Line(P) 


Failure Information Table 






Information Table 




No. 


p 








No. 


Available Une (P) 






1 


0 








1 


0 






2 


0 








2 


1 






3 


0 








3 


0 






4 


1 








4 


0 






0: Normal 






0: Available 




1: Failure 






1: Unavailable 



Communication Line(W) 

in Upper Layer 
Failure Information Table 



No. 


W 


1 


1 


2 


1 


3 


1 


4 


0 




0: Normal 






1 : Failure 





State Simulation Part 



State Selection Part 



State Simulation Table 1 




No. 


Casel 






1 


1 






2 


1 






3 


1- 






4 


0 




State Simulation Table2 




No. 


Case2 






1 


0 






2 


1 






3 


0 






4 


0 




State Simulation Table 3 




No. 


Case3 






1 


0 






2 


0 






3 


0 






4 


1 




State Simulation Table 4 




No. 


Case4 






1 


0 






2 


0 






3 


0 






4 


0 









State Simulation Result4 



State Simulation Result 1 




W / W 




Number of Available Lines 


1 


Number of Protection Sw. 


0 


State Simulation Result2 


W / W+P 




Number of Available Lines 


3 


Number of Protection Sw. 


3 


State Simulation Result3 


P/W 




Number of Available Lines 


3 


Number of Protection Sw. 


1 



I P / W+P 




Number of Available Lines 


4 


Number of Protection Sw. 


2 



Decision of the State 
with the Maximum Number of 
Available Communication Lines Part 



State Simulation Result4 



Decision of the State 
with the Minimum Number of 
Switch Part 



State Simulation Result 4 



Figure 19 









Cooperation Protection Switch Decision Part 




Colled Failure Information 


Compare Failure Information 








in Lower Layer Part 


in Lower /Upper Layer Part 








Communication Line(W) 












Communication Line(W) 






in Lower Layer 




Available Communication Line(W) 






in Upper Layer 






Failure Information Table 






Information Table 






Failure Information Table 








No. 


W 








No. 


Available Line (W) 








No. 


W 










1 


0 








1 


1 








1 


1 










2 


0 








2 


0 








2 


0 










3 


1 








3 


0 








3 


1 










4 


0 








4 


0 








4 


0 
























0: Norma] 






Communication Line(P) 












1 : Failure 






in Lower Layer 




Available Communication Line(P) 












Failure Information Table 






Information Table 














No. 


P 








No. 


Available Line (P) 
















1 


0 








1 


0 
















2 


0 








2 


0 
















3 


0 








3 


0 
















4 


t 








4 


0 
















0: Normal 






0: Available 














1: Failure 






1 : Unavailable 












State Simulation Part 




State Selection Part 


















Decision of the State 


















with the Maximum Number of 






State Simulation Table i 






State Simulation Result 1 


Available Communication Lines Part 








No. 


Case! 








W/W 
















1 


1 








Number of Available Lines 


2 




State Simulation Result2 










2 


0 








Number of Protection Sw. 


0 




State Simulation Result 4 










3 


1 






















4 


0 




















State Simulation Table2 






State Simulation Result2 














No. 


Case2 








W / W+P 
















1 


0 








Number of Available Lines 


4 














2 


0 








Number of Protection Sw. 


1 














3 


0 




















4 


0 












Decision of the State 


















with the Minimum Number of 






State Simulation Table 3 






State Simulation Resutt3 




Switch Part 








NO. 


Case3 








P/ W 
















1 


1 








Number of Available Lines 


2 




State Simulation Result2 










2 


0 








Number of Protection Sw. 


1 














3 


0 
























4 


1 




















State Simulation Table 4 






State Simulation Result4 














No. 


Case4 








P/W+P 
















1 


0 








Number of Available Lines 


4 














2 


0 








Number of Protection Sw. 


2 














3 


0 






















4 


0 


















































Figure 20 



Collect Failure Information 
in Lower Layer Part 



Communication Line(W) 


in Lower Layer 


Failure Information Table 




No. 


W 






1 


1 






2 


0 






3 


1 






4 


0 




Communication Line(P) 


in Lower Layer 


Failure Information Table 




No. 


p 






1 


0 






2 


0 






3 


0 






4 


t 






0: Normal 




1: Failure 



Cooperation Protection Switch Decision Part 
Compare Failure Information 



Available Communication Line(W) 




Information Table 




No. 


Available Line (W) 






1 


0 






2 


1 






3 


0 






4 


0 




Available Communication Une(P) 




Information Table 




No. 


Available Une (P) 






t 


0 






2 


0 






3 


0 






4 


0 






0: Available 




1: Unavailable 



Communication Line(W) 

in Upper Layer 
Failure Information Table 



No. 


W 


1 


1 


2 


1 


3 


1 


4 


0 


0: Normal 
1 : Failure 



State Simulation Part 



State Selection Part 



State Simulation Table 1 




State Simulation Resultl 




Decision of the State 
with the Maximum Number of 
Available Communication Lines Part 




No. 


Casel 








W / W 








1 


1 








Number of Available Lines 


1 




State Simulation Result2 




2 


1 








Number of Protection Sw. 


0 




State Simulation Result4 




3 


1 














4 


0 












State Simulation Table 2 




State Simulation Result2 








No. 


Case2 








W / W+P 








1 


0 








Number of Available Lines 


4 








2 


0 








Number of Protection Sw. 


2 








3 


0 














4 


0 










Decision of the State 


State Simulation Table 3 




State Simulation Result3 




with the Minimum Number of 
Switch Part 




No. 


Case3 








PI W 








1 


0 








Number of Available Lines 


2 




State Simulation Result2 




2 


1 








Number of Protection Sw. 


1 




State Simulation ResuH4 




3 


0 














4 


1 












State Simulation Table4 




State Simulation Result4 








No. 


Case! 






J P / W+P 








1 


0 






| Number of Available Lines 


4 




i 




2 


0 






|Number of Protection Sw. 


2 








3 


0 














4 


0 


























FIG. 21 



